The FIB-4 index is a simple and noninvasive algorithm consisting to evaluate liver fibrosis in chronic HCV infection. Aim: To evaluate the utility of FIB-4 index as a noninvasive marker to assess liver fibrosis in chronic HCV infection in comparison to transient elastography. Patients and Methods: We studied 30 patients having chronic HCV infection based on clinical features, laboratory tests, diagnostics images, Fibroscan and FIB-4 score. According to the results of Fibroscan, the 30 patients were classified into two groups in order to obtain a cutoff value to exclude patient with significant fibrosis: group Ia: 7 patients with no or mild liver fibrosis (F0-F1) and group Ib: 23 patients with significant fibrosis or cirrhosis (F2-F3-F4 ). Group IIa: 17 patients with no or significant fibrosis (F0-F1-F2-F3 ) and group IIb (F4): 13 patients with cirrhosis (F4). Results: The mean of FIB-4 index increased with the increase of the fibrosis score. FIB-4 index proved to be sensitive and specific in differentiation between patients with no or mild fibrosis (F0-F1) and patients with significant fibrosis or cirrhosis (F2-F3-F4 ) with the best cutoff value at 1.61. It also proved to be sensitive and specific in differentiation between patients with no or significant fibrosis (F0-F1-F2-F3) and patients with cirrhosis (F4) with cutoff value at 1.88. Conclusion: The FIB-4 index enabled the correct identification of extreme types of fibrosis. Using these cutoffs (1.61 -1.88), 87% of patients fell outside these ranges and could thus avoid liverbiopsy with an overall accuracy of 70%.
Introduction
Hepatitis C virus (HCV) is a leading cause of liver cirrhosis and cancer. Egypt has possibly the highest HCV prevalence worldwide [1] . The prognosis and management of a patient with chronic hepatitis C virus (HCV) infection depend very much on the severity of liver fibrosis [2] . At present, the golden standard to assess liver fibrosis is a liver biopsy using the Ishak [3] or Metavir scores [4] . However, biopsy is prone to sampling error and substantial intra and inter observer variability, leading to over or under staging of fibrosis [5] . Needle biopsy of the liver is also clearly unsuitable for monitoring disease progression, especially in untreated patients. For these reasons, non-invasive methods for assessing the severity of fibrosis may someday completely replace liver biopsy and are constantly being searched for. Among the non-invasive tests, the best results were obtained with liver stiffness measurement (LSM) by means of transient elastography (TE) (Fibroscan). This non-invasive method is expensive and requires equipment that is not widely available [6] . Therefore simpler, cheaper methods for the prediction of hepatic fibrosis were sought for. As a fact, Fibroscan is more and more used in routine clinical practice as an alternative method to liver biopsy in patients with chronic liver diseases [7] . Main physical limitation is linked to the presence of ascites as liquids prevent the propagation of shear waves. As a consequence, shear waves are stopped before they can enter liver, obesity and more specifically to a large skin to liver capsula distance. Severe flares of hepatitis (ALT > 10 × ULN), during which the liver stiffness value may be spuriously high, returning to normal levels after resolution of the flares. Therefore, transient elastography performed at the time of severe flares will lead to over-diagnosis of severe fibrosis and cirrhosis. Fibroscan is contraindicated on any other organ than the liver or on patient with active implantable devices such as pacemakers, defibrillators, pumps, etc., on wounds or in pregnancy or in ascites [8] . The investigators of the AIDS Pegasys Ribavirin International Coinfection Trial (Apricot study) [9] proposed a simple noninvasive test for liver fibrosis known as the FIB-4-a test derived from the Apricot database, which produces interesting results using the following formula:
. Platelet count is known to correlate with the amount of portal hypertension and advanced fibrosis. Elevations in AST more than ALT have also been associated with more advanced fibrosis and are in part related to delayed clearance of AST relative to ALT or to mitochondrial injury associated with more advanced fibrosis [11] . The FIB-4 index performed at least as well or better than a more complicated model using tests not readily available in routine clinical practice [12] .
Aim of the work was to evaluate the utility of FIB-4 index as a simple inexpensive non invasive marker to assess liver fibrosis in Egyptian patients with chronic HCV infection in comparison to transient elastography (TE) (Fibroscan).
Patients and Methods
This study was conducted on patients attending outpatient clinics at the departments of internal and Tropical Medicine at Ain Shams University from: June 2013 to March 2014. All patients were subjected to the following:
Full medical history with special stress on: Previous history of chronic liver disease, history of viral hepatitis or exposure to risk factors (such as tarter emetic injections, blood transfusion, operations… etc.), upper and lower gastrointestinal bleeding, symptoms of liver cell failure such as jaundice, lower limb edema, abdominal enlargement, bleeding tendency… etc., recent use of hepatotoxic drugs or Alcohol consumption and previous history of immune thrombocytopenic purpra (ITP). Clinical examination was done with special stress on liver and splenic size, ascites and signs of liver cell failure as jaundice, palmer erythema, lower limb edema or encephalopathy… etc. Laboratory investigations included complete blood picture including platelets count, coagulation profile: prothrombin time (PT), and international normalized ratio (INR) by standard lab tests, liver profile: Aspartate aminotransferase (AST), alanine aminotransferase (ALT), total and direct serum bilirubin, and serum albumin, by standard laboratory tests, renal profile: Serum creatinine and Blood urea nitrogen (BUN), serum Alpha fetoprotein, lipid profile, autoimmune markers: Anti nuclear antibodies (ANA) and Anti smooth muscle antibodies (ASMA) and viral markers for HCV and HBV: HBsAg, HBsAb, HBcAb IgM, and HCV Antibodies by ELISA. Abdominal ultrasonography was done to all patients.
Patients underwent transient elastography (Fibroscan) examination: • Equipment: Fibroscan, 502.
• The patient lies on his back with his arm raised behind his head. The physician applies water based gel to the skin and places the probe with a slight pressure. The examination included 10 consecutive measurements made to the same location. The result delivered at the end of the examination, in a form of a number which Then, 30 patients with confirmed diagnosis of chronic HCV infection and liver fibrosis were selected. The diagnosis was based on clinical features, laboratory test, diagnostics images, and transient elastography.
The selected patients were subjected to calculation of the FIB-4 score as follows [10] . The FIB-4 score was calculated according to the formula:
For easier statistics and comparisons to have valid results and valid cutoff values, patients were classified by Fibroscan into 2 groups by 2 different ways:
1) To exclude patients with significant fibrosis • Group Ia: 7 patients with no or mild liver fibrosis (F0-F1).
• Group Ib: 23 patients with significant fibrosis or cirrhosis (F2-F3-F4). The patients.
2) Then, they were reclassified in order to obtain a cutoff value to identify patients with cirrhosis from different grades of fibrosis.
• Group IIa: 17 patients with no or significant fibrosis (F0-F1-F2-F3).
• Group IIb: 13 patients with cirrhosis (F4).
Statistical Methods
Analysis of the data was done by IBM computer using SPSS (statistical package for social science version 16). Data were described as mean ± standard deviation (SD) for quantitative variables student. Unpaired student t-test was used for comparison of quantitative variable among more than two independent groups. Spearman correlation coefficient (r) test was used to rank different variables against each other either positive or inverse. The probability value (P) < 0.05 and <0.01 was considered statistically significant and highly significant respectively, however P-value > 0.05 was not significant. ANOVA test was used for analysis of variation. Chi-square (χ 2 ) test was used to study the association between each 2 variables or comparison between 2 independent groups as regard the categorized data. The receiver operator characteristic (ROC) Curve was constructed to obtain the most sensitive and specific cutoff for each technique. To evaluate the most discriminating markers between the compared groups, AUC can also be calculated. Sensitivity is the proportion of actual positive which are correctly identified. Specificity is the proportion of negative which are correctly identified. NPV (negative predictive value) is the proportion of subjects with a negative test results who are correctly diagnosed. PPV (positive predictive value) is which is the proportion of positive test results that are true positive.
Results
This study was conducted on 30 patients 24 were males (80%) and 6 were females (20%) with their ages ranged from 25 to 60 years with mean ± SD 49.3 ± 8.2 years. According to the results of Fibroscan, 2 patients (6.7%) were F0 (no fibrosis), 5 patients (16.7%) were F1 (moderate fibrosis), 5 patients (16.7%) were F2 (intermediate fibrosis), 5 patients (16.7%) were F3 (extensive fibrosis), and 13 patients (43.3%) were F4 (cirrhosis). Table 1 shows the comparison between FIB-4 values in different fibrosis stages measured by Fibroscan. There was a highly significant statistical difference when F1 is compared with F4, when F2 is compared with F4 and when F3 was compared with F4. There was a high statistically significant positive correlation as regard the AST, the results of Fibroscan in K. pascal, total & direct bilirubin while there was a high statistically significant negative correlation as regard platelet count and serum albumin. There was no statistically significant correlation as re-gard the gender, ALT, serum creatinine and Alpha fetoprotein ( Table 2) . On comparing group Ia (F0-F1) and group Ib (F2-F3-F4), there was highly statistically significant difference as regards results of Fibroscan in K. pascal and there was a statistically significant difference as regard FIB-4 values, platelet count, AST, total bilirubin, direct bilirubin, serum creatinine and white blood count value. On the other hand, the ALT, serum albumin, prothrombin time, international normalization ratio, alpha fetoprotein, and haemoglobin have no statistically significant difference between both groups ( Table 3) . Receiver operator curve (ROC) of the FIB-4 index for the diagnosis of non significant fibrosis showed a cut-off point of <1.61, AUC 91.6, sensitivity 69.57%, specificity 100%, PPV 100% and NPV 50% (Figure 1(a), Figure 1(b) ). On comparing group IIa (F0-F1-F2-F3) and group IIb (F4), there was a high statistically significant difference as regard the Fibroscan results [13] in K. pascal and there was a statistically significant difference as regard the FIB-4 value, AST, direct bilirubin, international normalization ratio, alpha fetoprotein and white blood count platelet count, total bilirubin and serum albumin. Whereas there was no statistically significant difference as regard the ALT, prothrombin time, serum creatinine and haemoglobin ( Table 4) . Receiver operator curve (ROC) of the FIB-4 index for the diagnosis of cirrhosis showed cut-off point > 1.88, AUC 90.5, sensitivity 84.6%, specificity 88.2%, PPV 88.24% and NPV 100% (Figure 2(a), Figure 2(b) ).
Discussion
Chronic hepatitis C virus (HCV) infection is emerging as an increasing burden to health and an important cause of morbidity and mortality worldwide [14] [15] with an estimated global prevalence ranging between 2% to 3%, representing up to 170 million of chronic carriers [16] . Egypt has the highest worldwide prevalence, with 9% countrywide and up to 50% in certain rural areas [17] . Hepatitis C virus (HCV) is also the leading cause of liver cirrhosis and cancer in Egypt [1] . HCV infection is associated with varying degrees of liver inflammation and progressive fibrosis, which may result in cirrhosis and hepatocellular carcinoma [18] . Noninvasive methods estimating HCV-related liver fibrosis were proposed over the last few years. Among those tests, the most important are the AST/ALT ratio, the AST to platelet ratio index (APRI) and the FIB-4 index [10] [19] . The FIB-4 index is a noninvasive method for the evaluation of liver fibrosis, based on simple variables such as age, AST, ALT and platelet count. It was initially proposed by researchers of the APRICOT study (AIDS Pegasys Ribavirin International Coinfection Trial) to evaluate the presence of liver fibrosis in HIV/HCV coinfected patients [10] .
In this study on the whole sample, FIB-4 values ranged from 0.55 to 8.01, mean values increased as a function of the fibrosis score, from 0.76 ± 0.30 in METAVIR F0 cases to 3.16 ± 1.65 in F4. However, the differences were only statistically significant (P < 0.05) when groups with cirrhosis (F4) were compared with groups with moderate fibrosis (F1) and intermediate fibrosis ( There was no statistically significant difference when group Ia (F0-F1) was compared with group Ib (F2-F3-F4) and group IIa (F0-F1-F2-F3) with group IIb (F4) as regard the age. This contradict with Sterling et al., 2006 [10] who found that there was statistically significant difference between mild (Ishak score 0 -1), moderate (Ishak score 2 -3) and severe fibrosis (Ishak score 4 -6) as regard the age. Claiming that the age has been used in the past-in the absence of knowledge of exact time of disease onset-as a surrogate marker of disease duration and has been associated with more advanced fibrosis [20] . It also contradicts with Sumida et al., 2012 [21] .
There was statistically significant difference on comparing group Ia with group Ib and group IIa with group IIb as regard the AST and the platelet count. This was in agreement with Sterling et al., 2006 [10] and Sumida et al., 2012 [21] . Platelet count is known to correlate with the amount of portal hypertension and advanced fibrosis [20] .
There was no statistically significant difference when group Ia was compared with group Ib and comparing group IIa with group IIb as regard the ALT. This was in agreement with (Sumida et al., 2012) [21] who conducted this study upon Japanese nonalcoholic fatty liver disease population. This contradict with Sterling et al., 2006 [10] who found that there was statistically significant difference between mild (Ishak score 0 -1), moderate (Ishak score 2 -3) and severe fibrosis (Ishak score 4 -6) as regard the ALT. The discrepancy was probably because patients included in Sterling et al., 2006 study had HIV/HCV co infection which may be a cofactor in elevation of ALT. To be noted, elevations in AST more than ALT have been associated with more advanced fibrosis [12] and are in part related to delayed clearance of AST relative to ALT or to mitochondrial injury associated with more advanced fibrosis.
When we compared group Ia with group Ib we found that there was a statistical significant difference as regard the total billirubin, direct bilirubin, serum creatinine and white blood count. Whereas there was no statistically significant difference to serum albumin, prothrombin time, international normalization ratio (INR), alpha fetoprotein, and haemoglobin. This was in agreement with Sterling et al., 2006 [10] as regard the total bilirubin and INR but was against their results as regards serum albumin. However Sterling et al., 2006 [10] didn't include the direct bilirubin, serum creatinine, the alpha fetoprotein, haemoglobin nor the white blood count in his statistical analysis. Our results were also contradicting with Sumida et al., 2012 [21] as regard the albumin.
On comparing group IIa and group IIb, we found that there was a statistical significant difference as regard the total bilirubin, the direct bilirubin, serum albumin international normalization ration, alpha fetoprotein and white blood count. This was in agreement with Sterling et al., 2006 [10] except for direct bilirubin, alpha fetoprotein and white blood count which were not included in their statistical analysis. There was no statistically significant difference as regard the serum creatinine and hemoglobin.
There was a statistically significant elevation of FIB-4 index with more liver fibrosison comparing group Ia and Ib as well as IIa and IIb. This was in agreement with Sumida et al., 2012 [21] .
In the current study, On Analyzing correlation between FIB-4 index value and different parameters of the patients in the study, we found that there was a high statistically significant positive correlation as regard the AST, the results of Fibroscan in K. pascal, total & direct bilirubin and there was a high statistically significant negative correlation as regard platelet count and serum albumin. Whereas there was no statistically significant correlation as regard the gender, ALT, serum creatinine and Alpha fetoprotein.
Possible explanations for these correlations are: • No sex preponderance occurs with HCV infection. In the third National Health and Nutrition Examination Survey, neither sex nor racial-ethnic group was independently associated with HCV infection. Therefore sex is not independently associated with HCV related hepatic fibrosis [21] .
• Prothrombin concentration represents synthetic function of the liver and it is affected with the progression of fibrosis.
• Elevations in AST more than ALT have been associated with more advanced fibrosis [12] and are in part related to delayed clearance of AST relative to ALT or to mitochondrial injury associated with more advanced fibrosis.
• Platelet count is known to correlate with the amount of portal hypertension and advanced fibrosis [20] .
• Serum Albumin decreases with the increase of fibrosis and cirrhosis, the decrease in serum albumin correlates with the chronicity of liver disease. From the statistical point of view, in this study, the FIB-4 index proved to be sensitive and specific in differentiation between patient with no or mild fibrosis (Metavir F0-F1) and patients with significant fibrosis or cir-rhosis (F2-F3-F4) (AUC = 91.6) with the best cutoff value at 1.61 where sensitivity 69.5% was and specificity was 100%. The positive predictive value was 100% to detect patient with no or mild fibrosis. The FIB-4 index also proved to be sensitive and specific in differentiation between patient with no or significant fibrosis (Metavir F0-F1-F2-F3) and patients with cirrhosis (Metavir F4) (AUC = 90.5) with the best cutoff value at 1.88 where sensitivity 84.6% was and specificity was 88.2%. The positive predictive value was 88.2% and the negative predictive value was 100% to exclude patient with cirrhosis.
Using these cutoffs (1.61 -1.88), 87% of patients fell outside these ranges and could thus avoid biopsy with an overall accuracy of 70%. The limitation of FIB-4 index is regarded to the patients who fell in the range between 1.61 and 1.88, thus require liver biopsy or Fibroscan for more accurate classification. Sterling et al. (2006) [10] who proposed the use of FIB-4 index in patients with HIV/HCV coinfection, found that FIB-4 index can differentiate between Ishak stage 0 -3 and 4 -6. At a cutoff of <1.45, the negative predictive value to exclude advanced fibrosis (stage 4 -6) was 90% with a sensitivity of 70%. A cutoff of >3.25 had a positive predictive value of 65% and a specificity of 97%.
Vallet-Pichard et al. (2007) [11] evaluated the use of FIB-4 index in 847 patients with HCV monoinfection, found that FIB-4 index < 1.45 had a negative predictive value of 94.7% to exclude severe fibrosis with a sensitivity of 74.3%. An FIB-4 index higher than 3.25 had a positive predictive value to confirm the existence of a significant fibrosis (F3-F4) of 82.1% with a specificity of 98.2%. Sumida et al. (2012) [21] evaluated the use of FIB-4 in 576 patients with nonalcoholic fatty liver disease, found that FIB-4 index < 1.45 had a negative predictive value of 98% to exclude severe fibrosis with a sensitivity of 90% and specificity of 64%. An FIB-4 index higher than 3.25 had a positive predictive value to confirm the existence of a significant fibrosis (F3-F4) of 53% with a specificity of 95%.
Conclusion
The FIB-4 index is a new noninvasive test for the assessment of liver fibrosis. A score of 1.61 enables the correct identification of patients who have significant fibrosis and 1.88 enables the correct identification of patients who have cirrhosis.
